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M3o6peTeHHe othochtcjj k ofijiacTH MOJiexyjwpHOH 6HOJiorHM, MOJiexyjuipHOH 
reHeTHxe h 6HOTexnoJiorHH h mokct 6brrb HcnojiwoeaHO w* ueneH reHOTepanHH b 
MeAHUHHe, a Taicace b cenbCKOM xo3HHCTBe h b npoMuuuieHHOH 6h OTex h o n oth h j\n* ren- 
cneuH(J)HHecKoro caHJicHCHHra Tex reHOB, 3KcnpeccHa KOTopbix cnoco6crByeT pa3BHTHK> 
Tex hjih hhux 3a6ojieBaHHH hjih HapyiuaeT npouecc Hapa6onai Heo6xoAHMoro npoayKTa. 

IlpejuioxceH cnoco6 H3MeHemw reneTHHecKHx cbohctb opraHM3MOB nyreM PHK- 
KHTep4>epeHUHH, npHBOAanieH k reH-cneuH<|>HHecKOMy canjieHCHHry Bbi6paHHoro rena c 
noMonibK) MOJieKyJi PHK, cHHTCSHpoBaHHbix in vitro, npH 3TOM Hcnojib3yiOT MOiieicyjibi 
PHK, KOMiuieMeHTapHije b napajineJibHOM HanpaBaeHHH (nKPHK) mPHK Bti6paHHoro 
rena, KOTopue CHHTe3HpywT in vivo hjih in vitro Ha HCKyccTBeHHOH nocjieaoBaTejibHocra 
^HK, MMewmeH 3CpKajibHO-cHMMeTpiniHyK) nocJie;iOBaTejibHO<rn> HyxjieonmoB no 
oTHOiueHHK) k nocjieiiOBaTenbHOcrra wyKJieomaoB rena. 

H3o6pcTeHHeM npeanoaceH o6hmh noaxoji k H3MeHeHHio reHeTHHecicHx cbohctb 

OpraHH3Ma, OCHOBaHHblH Ha SHOJIOTHHeCKHX CBOfiCTBaX 3epKaJlbHbIX HHBepCHH 

HyKJi eoTHiiHbzx nocneAOBaTeflbHocreH h peanH3yioiuHHCH b PHK-HHTep(J)epeHUHH, 
npHBOiwmeH k reH-cneuH<i>HHecKOMy caitneHCHHry. 
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CnocoS H3M6H6HHA reHeTHMCCKHX cbohctb oprann3\ia 

06liaCTb TGXHMKM 

H3o6peTeHHe othochtc* k o6jiacTH MOJieicyjiHpHOH oHOJioniH, MOJieicyjmpHOH 
5 reHeTHKe h 6HOTexHonorHH h mojkct 6trrt Hcnoflb30BaHO znsi uejiefi reHOTepanHH b 
MeziHiiHHe, a raraKe b ce-itcKOM xo3hhctb6 h b npoMumJieHHofi 6noTexHOJiorHH jxm reH- 
cneuH({)HMecKoro caftjieHCHHra Tex reHOB, 3KcnpeccH* KOTOptix cnoco6cTByeT pa3BHTHK) 
Tex hjih hhbix 3a6ojieBaHHH hjih HapymaeT npouecc HapaooTKH Heo6xoAHMoro nponyKTa. 

10 ypOBCHL TeXHHKH 

M3BecTHu pa3Htie cnoco6bi H3MeHeHH* reHeTHnecKHx cbohctb opraHH3Ma. Oahm 
H3 hhx npeanojiaraioT noBpeacneHHe caMoro rena. K hx HHCJiy othochtc* Taic 
Ha3WBaeMWM u HOKayT" reHOB. 3th noiixozibi npeanojiaraiOT BHeceHHe noBpeacaeHHH 
(MyrauHH) b Bbi6paHHOM reHe b FcneTKax 3apozu»uueBoro nyra hjih b ctbojiobejx Knencax h 

15 noaTOMy aaneKO He Bcerzia Moryr HcnoJii>30BaTbc« juix H3MeHeHH* cbohctb pa3BHBiiieroca 
opraHH3Ma [L.V. Varga, S. Toth, I. Novak, A. Falus, Immunol. Lett., 1999, vol. 69, p. 217; 
J. Osada, N. Maeda, Methods Mol. Biol., 1998, vol.110, p. 79]. 

B noaneflHHe ro/ibi Bbi3UBaeT noBbiuieHHtiH HHTepec apyron noaxoji k H3MeHeHHio 
reHeTHHecKHX cbohctb opraHH3Ma - Hcnojib30BaHHe PHK-HHTep4>epeHimH, npHBOnamen k 

20 reH-cneuH(|)HHecKOMy caHJieHCHHry, npn kotopom reH He noBpeacaaeTca, a H3MeHfleTc>i 
ero peryjwuna [M.K. Montgomery, A. Fire, Trends in Genetics, 1998, vol. 14, p. 255; P. 
Sharp, Genes & Development, 1999, vol.13, p.139]. PHK-HHTep(})epeHUHfl MO>KeT 
HcnojiK30BaTijCH jxna reH-cneuH(J)HHecKoro caHJieHCHHra Ha jiioomx CTaanax pa3BHTHa, b 

TOM HHCJie H JUM H3MeHeHHH CBOHCTB B3pOCJIOrO 0praHH3Ma. FIOBblUJeHHOe BHHMaHHe K 

25 Hcc/iejiOBaHHXM PHK-HHTep(j)epeHUHH cBjnano c TeM, hto ohh no3BOJiHJiH cnynaHHO 
o6Hapy)KHTb paHee HeH3BecTHbie ApeBHHe MexamnMbi reHHOH peryjiauHH. 

OH3HOJ10rmeCKa« pOJIb 3THX MexaHH3M0B MO)KeT 3aKJII0HaTbCH B H3MeHeHHH B JIOKaJlbHblX 

CTpyxTypax xpomocom, bo bjihahhh Ha aKTHBHOCTb TpaHCKpHnuHH, Ha npoueccHHr mPHK, 
ee TpaHcnopT b UHToruia3My h Ha ee era6HJibHOCTb. 
30 K HacTOKiueMy BpeMeHH PHK-HHTep(J)epeHUHH, npHBOZWiuaa k reH- 

cneuH(J)HHecKOMy canjieHCHHry, onncana Ha pa3JiHHHbix opraHH3Max - HeMaToae, 
j3po30<}>HJie, rpn6ax, pacreHHHX. 
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H3BecTeH cnoco6 H3MeHeHHA reHeTHMecKHX cbohctb opraHH3Ma, ochobehhuh Ha 
PHK-HHTep(J>epeHUHH c HcnoJii>30BaHHeM juia 3toh uejra aHTHCMbicjioBOH PHK (acPHK), 
KOTopaa KOMnJieMeHTapHa b aHTHnapajuieJibHOM HanpaBJieHHH mPHK Bbi6paHHoro reHa, 
CHHTe3HpyeTC« in vitro h bbozihtc* b opraHH3M [A. Fire, S-Q. Xu, M.K. Montgomery, S.V. 
5 Kostas, S.E Driver, C.C. Mello, Nature, 1998, vol. 391, p. 806]. 

OnHcaHHMH cnoco6 ocymecTBJi^iOT cne^yiomHM o6pa30M: 

1. Bw6HpaK>T reH, aKTHBHOCTb Koxoporo HeaceJiaTeJibHa; 

2. ToTOBirr reHcnnecKyio KOHcrpyKUHio, b kotopoh naHHWH reH hjih 
cooTBeTCTByiomaa eMy kJJHK 

10 (noc^e/ioBaiejiiHOCTb, cooTBercTByioiuaH mPHK), T.e. npnpoaHaK £HK, 
opHeHTHpoBaHa b npOTHBonoJio^cHOM HanpaBneHHH h Haxo/urrc* noa KOHTpoiieM 
H>0KHoro npOMOTopa. 3thm o6ecneHHBaeTca TpaH c Kp hii uh ji He3HanameH uenH reHa. 
Rnx nojiyneHH^ KOHCTpyxuHH Hcnonb3yiOT pa3Hoo6pa3Hbie BeicropM, KOTopbie Moiyr 
coaepacaTb nocneiioBaTeJitHOCTH ZIHK, BaacHbie una ceJieKUHH TpaHC(f)opMaHTa, juw 

15 3cfxJ)eiaHBHOH 3KcnpeccHH nepeBepHyToro reHa h jinx "npaBHJibHoro BnncbiBaHHfl" 

KOHCTpVKItHH B XpOMOCOMHbie flOMCHbi; 

3. Ha nojiyneHHOH kohctpvkuhh in vitro CHHTe3HpyiOT h bboott b opraHH3M acPHK c 
noMOiubio pa3HHx MeroflOB (3JieKTponopauHa, hhlcioxhh, per os). 

CymecTBeHHbiM He.no ct stko m 3Toro cnoco6a H3MeHCHRa reHeraHecKHx cbohctb 
20 opraHH3Ma c noMombio PHK-HHTep<J>epeHUHH xsnaerrc* to, tto npn Hcno;ib30BaHHH 
KOHCTpyxiiHH, npe^Ha3HaHeHHWX wx CHHTe3a acPHK b pe3ynbTaTe nepecTpoeK MO»eT 
npOH30HTH peBepcwa, T.e. npeicpaTHTCJi DKcnpeccmi acPHK h HaHHeTca CHHTe3 
nocjieaoBaTejitHOCTH cooTBeTCTByiomeH uenw mPHK. T.e. bmccto noaaBJieHH* 
aKTHBHocTH Bbi6paHHoro reHa mohcho nojiyHHTb ero aKTHBHpoBaHHe. Chhtc3 uenn mPHK 
25 Mo*eT TaioKe HanaTbca H3-3a Toro, hto b MecTe HHcepunn KOHCTpyxuHH Moryr 0Ka3aTbc* 
noc^eiioBaTeJibHocTH xo3HHHa, HMeiomne npoMOTopHyK) aKTHBHOcn* b uenH, 
cooTBeTCTByiomeH uenn mPHK. BepoaTHOCTb TaKHX co6uthh BbicoKa. 

HaH6ojiee neMOHCTpaTHBHO Bbicoicaa BepoaTHocTb peBepcHH noaiBepameHa 
paGoTaMH c TpaHcreHHbiMH opraHH3MaMH. KoHCTpyxuHH npn 3T0M bbo^hjihcl c 
30 npoTHBonoJio>KHOH uejibK) - ao6HTbca 6onbineH aKTHBHOCTH KaKoro-™6o reHa. O/waico, 
peBepcHH b pe3yjibTaTe cnoHTaHHoro aKTHBHpOBaHiw TpaHCKpHnuHH c 
npoTHBonono>KHOH uenn npoBOUHJin He k yBejinneHHio aKTHBHOCTH reHa, a k nojiHOMy ee 
noziaBneHHK), T.e. k reH-cneun^HHecKOMy caitneHCHHry b pe3ynbTaTe PHK- 
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HHTep4>epeHUHH [M.K. Montgomery, A. Fire, Trends in Genetics, 1998, vol.14, p. 255; P. 
Sharp, Genes & Development, 1999, vol.13, p.139]. 

CyuwocTi* H3o6peTeHHH 

5 npeiuioaceH cnoco6 H3MeHemw reHCTHHecKHx cbohctb opraHH3Ma nyreM PHK- 

HHTep(j)epeHUHH, npHBOiwiuefi k reH-cneuH<j)HHecKOMy caitaeHCHHry BbiGpaHHoro reHa c 
noMOiUbio MOJieKy^ PHK, cHHTe3HpoBaHHbix in vitro, BiuiioHaiomHH HcnoJiwoBaHHe 
Monexyn PHK, KOMiuieMeHTapHbix b napajuieJibHOM HanpaBJieHHH (nKPHK) mPHK 
BbiopaHHoro reHa, npH ttom nxPHK CHirraHpyioT in vivo hjih in vitro Ha hckvcctbchhoh 
10 noc^exioBaTejibHOCTH JJHK, HMeiomeH 3epKaJibH0-CHMMerpHHHyK) nocjienoBaiejibHOCTb 
HyKJieoTHitoB (3epKajiLHaH HHBepciw) no oTHomeHHK) k nocjiejioBaTenbHOCTH 
HyKJieoTHflOB reHa. 

□epeneHb t|>Hryp 

15 d>Hr. 1 npHBO/tHT aaHHbie o CTpyioype ^HK-KOHcrpyiaiHH, co/jep*aiiieH . 

3epKajii»HyK> nocneAOBaTejibHOCTb HyKneonmoB OTHocHTejibHO reHa Ion £ coli h 
npe^Ha3Ha4eHH0H an* 3KcnpeccHH mcPHK, me: 

a - B3aHMooTHomeHHH nocJieflOBaTejibHocrreH HymieoTHHOB reHa Ion h 

HCKyCCTBeHHOH XHMHHeCKH CHHTC3HpOBaHHOH ITOCJieflOBaTeJIbHOCTH ZJHK, 3epKaJibH0- 
20 CHMMeTpHMHOH OTHOCHTCJlbHO reHa (+ UeriH COOTBeTCTBVlOT nOCJl eHOBaTeJlbHOCTflM 

nKPHK parlon h mPHK); c HHTe3 h po BaHH aa ,HHK b kohctpvkuhh HaxoAHTca nou 
KOHTpojieM npoMOTopa lac, o6ecnenHBaioiuHM 3KcnpeccHK) nKPHK parlon; 

6 - B3aHMooTHomeHHfl MOK^y mPHK reHa Ion h mcPHK parlon; 

b - reHbi b lux-peryjione: npoMOTopw pr h pi b lux-perynoHe pa6oTaiOT Ha praux 
25 ueimx, reHU noxa3aHbi cbctjihmh npaMoyronbHHKaMH; Lon 6e;ioK nerpasHpyeT npo/jyicr 
reHa R, aKTHBHpyiomHH pi h, TeM caMMM, npenaTCTByeT paooTe reHOB, oSecne^HBaioiUHX 
nioMHHecueHiiHio. 

(Dnr. 2 noKa3WBaeT pe3yjibTaTbi jiioMHHeciieHUHH icneTOK £ coli, KOTopaa 
HaonioiiaeTCK npH cafijieHCHHre reHa lon b pe3yjibTaie 3KcnpeccHH (parlon), nae: 
30 Lux-perynoH Vibrio fischeri 6bin BBe/ieH b lon" hjih lon" kktkh E. coli. B 

noflyneHHbie lon + KJieTKH aonoJiHHTeJibHo nop03Hb bboahjih TaioKe kohcipvkijhk), 
co3iiaHHyK> Ha ochobc BeKropa pUC12, cnoco6HyK) 3KcnpeccHpoBaTb nKPHK parlon hjih 
hcxouhvk) nna3MHAy pUC12, He coiiep^amyio BcraBKH. noKa3aHa 3aBHCHMOcn> 
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HHTeHCHBHocTH jiiomhhccuchuhh cycneH3HH kjictok, onpeaejweMaa C nOMOUIbfO 
jHOMHHOMerpa (□ V), ot onTHnecKOH juiothocth (OD550)- CaHJieHCHHr reHa Ion BbnbiBaeT 
CBe^eHHe TpaHC^opMaHTOB, conepacaiiiHX KOHCTpyKUHio parlon. 

Oht. 3 npeziCTaBJi^er aaHHbie o CTpyioype ^HK-KOHcrpyKiura, coflepacameH 
5 3epKajii>HyK) nocJieaoBaTeJibHOCTb HyicneoTHHOB OTHOCHTeJibHO reHa Kruppel ,ap03o4>HJibi 
h npe^Ha3HaHeHHOH una 3KcnpeccKH nKPHK (Kr-par), rue: 

a - B3aHMOOTHOiueHHa nocjieflOBaie^bHocTeH HyioieomaoB reHa Kr h 

HCKyCCTBeHHOH XHMHHSCKH CHHTe3HpOBaHHOH IIOCJieflOBaTeJlbHOCTH flHK, 3epKaJIbHO- 

cHMMerpHHHOH OTHOCHTeiibHO reHa (+ uenH cooTBercTByiOT nocJieAOBaTeiibHOCT^iM 
10 hkPHK Kr-par h mPHK); cHHTe3HpoBaHHaa J5HK b KOHCTpyKUHH HaxoiiHTca noa 
KOHTpojieM npoMOTopa PHK nojiHMepa3bi T7, o6ecneHHBaiouiHM 3KcnpeccHio nxPHK Kr- 
par (cHHTe3 no apyroH uenn kohctpykuhh b Beiaope pGEM-1 o6ecneHHBaeTca 
npoMOTopoM PHK nojiHMepasbi SP6); 

6 - B3aHMOoTHomeHHA Memory mPHK reHa Kr h nKPHK Kr-par; 
15 Oht. 4 noKa3MBaeT (fceHonuibi HopManbHOH jihhhhkh apo3o<j>HJibi h (J>eHOKonHH 

Kr, nojiyqeHHbix nocne hhtjckuhh nxPHK Kr-par, rjie: 
a - ^eHOTHnu HopManbHOH jihhhhkh flpo30$HJibi, 

6 - (J>eHOTHnbi jihhhhkh, pa3BHBiueHCH H3 3M6pHOHOB, HirbeunpoBaHHbix PHK Kr- 
par, HMeromHX aejjeuHH TopaKajibHbix cerMeHTOB, a TaioKe oAHoro nepeflHero 
20 a6,aoMHHanbHoro cerMeHTa, 

b - cfceHOTHnbi jihhhhkh, pa3BHBmefica H3 3M6pH0HOB, HHT>euHpoBaHHux PHK Kr- 
par, HMeiomnx .aejieuHH TopaKajibHbix cerMeHTOB, a TaKace Tpex nepejiHHX 
a6iiOMHHajibHbix cerMeHTOB. 

CTpeJiKa yKa3biBaeT aTonnnecKH pa3BHBineeca abixajibije, Tao<e xapaicrepHoe zuih 

25 ({jeHOTHna Kr. 

PacKpbrrHe CymHOCTH H306peTeHHfl 

B ocHOBy npejuiaraeMoro H3o6peTeHna nojioaceHa 32mana noBbiiueHiw HaaettHoc™ 
PHK-HHTep4)epeHUHH, npH KOTopoH 6bUiH 6w HeB03MOKHbi peBepcHH, npHBO^muHe k 
30 cHHTe3y uenn mPHK na KOHCTpyKiuwx, hcxoaho npe;iHa3HaHeHHbrx anx reH- 
cneuH({)HHeKoro caHJiencHHra. 

npejyiorceH cnoco6 H3MeHeHH* reHeTHHecKHx cbohctb opraHH3Ma nyreM PHK- 
HHTep4>epeHUHH, npHBo/wmen k reH-cneuHcJwHecKOMy canjieHCHHry BbiSpamioro reHa c 
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noMoiuwo MOJiexyji PHK, CHHTe3HpOBaHHbix in vitro, npH 3tom Hcnojib3yioT MOJieKynu 
PHK, KOMiuieMeHTapHue b napajmenbHOM HanpaBJieHHH (nKPHK) mPHK Bbi6paHHoro 
reHa, KOTopwe CHHTe3HpyK)T in vivo hjih in vitro Ha HCKyccTBeHHOH nocneAOBaTentHOCTH 
flHK, HMeiomeH 3epKani>H0-cnMMeTpHHHyK> nocJieaoBaTeJibHocrb HymieonmoB no 
5 oTHOiueHHK) k nocjieaoBaTejibHOCTH HyKJieonuiOB rena. 

npezmaraeMUH cnoco6 npHBOflHT k 34>4>eKTHBHOH PHK-HHTep<j)epeHUHH h reH- 
cneuH(})HHecKOMy cailfieHCHHry h HcicniOHacT chhtc3 mPHK, t.k. b KOHcrpyKiwKx 
HcnoJit3yeTcn HeroMOJiorHHHaa HCKy cctbchh an nocjieaoBaTejibHOCTb ,HHK. 
ripe^Jio>KeHHbJH cnoco6 ocyiuecTB/wioT ciie^yiouiHM o6pa30M: 
10 1. Bw6HpaioT reH, axTHBHocTb KOToporo HOKejiaTe/ibna (t.c OHa npHBCHHT k 
3a6ojieBaHHK) hjih HapymaeT SHOTexHOJiorrrwecKHH npouecc); 

2. XHMHMeCKH CHHTe3HpyK)T HCKyCCTBCHHyK) nOCJieflOBaTeJIbHOCTb ZIHK, HMewmyK) 

3epKajibHoe nepenoBaHHe HyKJieoTHHOB no othoihchhk) k Bbi6paHOMy reHy hjih ero 
nacTH; 

15 3. Totobht reHenreecKyio KOHcrpyKijHK), b kotopoh HcnoJib3yioT pa3HOo6pa3Hbie 
Beicropbi, co,aep»amHe CHHTe3HpoBaHHyio flHK noa hjokhmm npoMOTopoM h flpyrHMH 

noCJieflOBaTe/IbHOCTHMH, BaaCHUMH ZUW 3(|)({)eKTHBHOH 3KCnpeCCHH H HJIH 

u npaBHJibHoro BnHCbmaHHa" KOHCTpyxijHH b xpOMOCOMHbie aoMeHbi; 
4. KoHCTpyKUHio TeM hjih HHbiM nyTeM BBOflHT B OpraHH3M /Ulfl CHHTe3a nKPHK in vivo 
20 (TpaHC(j>opMauH)i), hh6o nicPHK CHHTe3HpyiOT in vitro Ha KOHCTpyKUHH h bboaht b 

OpraHH3M C nOMOIUbK) HHbeKUHH. 

H3o6peTeHHe noacHflerca KOHKpeTHbiMH npHMepaMH ocymecTBJieHH* cnocoGa 

H3M6HeHHfl I* eH CTHM CCKHX CBOHCTB OpraHH3Ma, B KOTOpblX 3TH H3MCHeHHfl npOflBJIHIOTCfl 

Kax H3MeHeHH* (jjeHOTHna, h HJiJiiocTpHpyeTCfl 4 (})HrypaMH. 

25 

CeeiieHHfl, nouTBepacaaiomne bo3mo>khocti> 
ocyuiecTB/ieHHfl H3o6peTeHHH 

ripHBejieHHwe jiajiee npHMepu hbjihjotch npeanoHTHTejibHbiMH, npe;ma3HaHeHbi 
JiHixib hjir noflTBepacaeHHfl bo3mo)khocth ocymecTBJieHHH H3o6peTeHiw h He hojdkhm 
30 CTaTb ocHOBaHHeM hjih orpaHHHeHHa o6beMa npH-maHHH 3a«BHTejia. CneunajiHCT b 
iiaHHOH o6jiacTH TexHHKH 6e3 Tpy^y HaaaeT bo3MO)khocth hhmx BonjiouieHHH 
H3o6pereHHH, KOTopwe 6e3ycjiOBHO noanaaaiOT uojx npHunaHH* 3aaBHTeJia, OTpaDKeHHbie 
b (J)opMyjie H3o6pereHHH t npHBOziHMOH hhjkc. 
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IIpHivsep L PHK-HHTep<|)epeHUHH b KJiencax Escherichia coli c noMOuu>K> 
Maaeicyji PHK, KOMiuie.MeHTapHbix b napajuiejibHOM HanpaBJiemw mPHK reHa Ion, 
CHHTe3HpoBaiiHbix in vivo. 

TeH Ion BbiopaH b KanecTBe mozicjih, nocKOJibicy oh aBJweTCJi ohhhm H3 
5 KjnoneBbrx b peryjwiWH MHorux npoueccoB b KJieTKax E. coli. 

XHMHHecKH CHHTe3HpoBaHa HCKyccxBeHHa^ nocjie^OBaTe^bHocTb £HK juihhoh 95 
bp (bp - napa ochob3hhh b JJJiK hjih PHK), HMoomaa 3epKauibHO CHMMerpHHHyK) 
nocJienoBaTenbHOCTb HyKJieoTHaoB no othoujchhio k cooTBcrcTByiomeH o6jiacrH reHa Ion. 
3Ta X(HK Hcnojib30BaHa jwk co3iiaHPW KOHCTpyiciiHH Ha ocHOBe Beicropa pUC12, b 
10 kotopoh non KOHTpojieM lac-npoMOTopa HaxoanTcx uenb, 3KcnpeccHpyK>maa nKPHK 
parlon (cpHr. I a, 6). 

nonyneHHajj KOHCTpyKinuj c noMoinbio TpaHC(J)opMauHH BBe/ieHa b kjictkh E. coli. 
3a bjihahhcm nxPHK parlon Ha aKTHBHOcrb 3imoreHHoro rena Ion cntaxx 
no 3<jxj)eKTy nocjieflHero Ha pa6oiy hix-peryjioHa, BHeceHHoro b KJieTKH £ coli H3 kjictok 

15 Vibrio fischeri. Lon-nporea3a »BJweTca eeraTHBHbiM peryjurropoM lux-perynoHa, t.k. OHa 
cneuH(J)HHecKH aerpajwpyeT 6ejioK LuxR. IlocjieflHHH b KOMiuieKce c aBTOHFinyicropoM 
3anycKaeT chhtc3 6cjikob, o6ecneHHBaiomHX /homhhccuchuhk). FIpoMOTopbi pr h pi b lux- 
peryjioHe pa6oTaioT Ha pa3HUX uerwx, reHbi noKa3aHbi CBeTJibiMH np*MoyrojibHHKaMH 
(Our. 1 b). Akthbho pa6oiaioniHH reH Ion BbnbiBaeT penpeccHio rpaHCKpHnuHH lux- 

20 perynoHa, hto 4>eH0THnHHecKH npoHBJi*eTCfl b nojjaBJieHHH ji iomhh6ci{€Hiihh. HanpoTHB, 
caHneHCHHr reHa Ion npHBOwrr k yBejiH^eHHio KOHueHTpauHH LuxR h, cjieaoBaiejibHo, k 
aKTHBauHH rpaHCKpHHUHH lux-perynoHa, hto npHBOjjHT k 3aMeTHOMy ycHJieHHK) cbqhqhkr 
KJierox. Lux-peryjioH b cocraBe 16 kb BamHI (frparMeHTa flHK Vibrio fischeri, 6biJi 
BBe^eH b Ion* KJieTKH E. coli K12 ABU57, a raioKe b Ion" kjictkh E. coli K12 AB1899 

25 (lonl). 

B noJiyneHHbie lon + KJierxH HonoJiHHTejibHo nopo3Hb bbojiat Taracc KOHCTpyKimio, 
co3aaHHyK) Ha ocHOBe Beicropa pUC12, cnocoonyio 3KcnpeccHpoBaTb nKPHK parlon hjih 
Hcxo^Hyio njia3M*my pUC12, He coflepacainyio BCTaBKH. CaiineHCHHr reHa Ion 
onpeaenaioT no B03pacTaHHK) CBeneHRH kjictok. HHTeHCHBHOdb jiK>MHHecueHUHH kjictok, 
30 3KcnpeccHpyioiuHx nKPHK parlon B03pacrraeT Ha HecKOJibKO nopaaKOB no cpaBHeHHK) c 
KOHTpojieM, coaepacameM HCxoOTyio nna3Mnjxy pUC!2 (Our. 2). 

ripw BbipaiuHBaHHH TpaHC(|>opMaHTOB parlon Ha TBepubix cpeaax HaojnonajiH 
paaBHTHe li cjiH3HCTbix M ko/iohhh, HTO xapaKtepHO hjih Ion' cj)eHOTHna hjih caHJieHCHHra 
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reHa Ion. 

IIpHMep 2. IIojiyH€HHe <J>eHOKonHH Kruppel (Kr) npn HHteKijHHx b 3M6piiom>i 
apo30(J)HJibi PHK, KOMnjieivieHTapHOH mPHK b napajiJiejibHOM HanpaBJieHHH, 

CHHTe3Hp0B3HH0H lit vitro. 

5 Kr - roMeoTHnecKHH reH, aKTHBHbifi yace b 3HroTe h KOHTponnpyiomMH 

o6pa30BaHHe cenvieHTOB Ha paHHew 3M6pHOHajibHOH cranHH pa3BHTiw ,apo30cj)mibi Bbi6paH 
b KanecTBe McaejiH, no3BOJDnomeH Ha6jiK)^aTb paHHee pa3BHTHe b MHorojoieTOHHOM 
opraHH3Me. MyraHTH Kr hmciot aeJieuHH npHJieacainHX TopaicajibHbix h nepeaHHX 
a6^0MHHajibHbix cerMeaTOB. OeHOTHnmecKH dto 3aMCTHO cpa3y nocjie pa3BHTH» 
10 KyrHKyjiw k BbuiyruiHBaHUH jihhhhok. MyraHra Kr hmciot flejieimH TopaKantHwx 
cerMeHTOB h ot oaHoro no hcckojibkhx a6flOMHHajibHbix cerMeHTOB, a HHonia Taoce 
aTonHHecKH pa3BHBHJHeca ^bixanbiia b nepe^HeH qacTH Tejia jihhhhkh [E. Weischaus, C. 
Nusslein-Voihard, H. Kluding, Development, 1984, vol. 104, p. 172]. TaKHM oopa30M, 
MyraHTti Kruppel HMeiOT yHHxaxiBHLiH 4>eHOTHn, npoaBJiaiomHHca yace nepe3 cvtkh 

15 pa3BHTHX 3M6pH0H0B flpO30(j>HJIbI, HTO Vflo6HO flJl* H3VHeHH5I BJIHJTHHJI PHK Ha (J)eHOTHn. 

flonojiHHTejitHBiM apryMeHTOM c nojib3y Bbi6opa iiaHHOH MO^ejiH omjio to 
o6cTOjrrexii.cTBO, hto bjihahhc HHbeicuHH aHTHCMticjioBOH PHK Kr 6bino npoBe^eHO paHee 
[U.B. Rosenberg, A. Preiss, E. Seifert, H. Jackie, D.C. Knippe, Nature, 1985, vol. 313, p. 
703]. 

20 XKMH^ecKH cHHTe3HpyioT HCKyccTBeHHyio nocjieaoBaTeJibHocTb JJHK juihhoh 160 

bp, HMeiomyio CHMMeTpHMHyio nocJieaoBaTejibHocTb h vkji e othjiob no oojiacTH rena Kr 
(Oht. 3 a, 6). CjieayeT no^epKHyrb, hto aHTHCMMCJTOBbie PHK CHHTe3HpyK)T Ha 
He3HanameH ueriH toto »e caMoro reHa, Toraa KaK niePHK mo^kct 6biTb cHHTe3HpoBaHa 
tojibko Ha reTepojiorHHHOH nocJieaoBaTenbHOCTH flHK, HMeiomeH 3epicajibH0- 

25 CHMMeTpHHHoe HepeaoBaHHe. 

C HHTe3HpOBaHHVK) #HK HCnOJlb3VK)T Wi nOJlVHeHHfl KOHCTpVKHHH B BeKTOpe 

pGEM-1, no3BOH5iK>mHM c npoMOTopa PHK nojiHMepa3bi T7 bccth chhtc3 nKPHK. 
nnPHK 6buia Ha3BaHa Kr-par, t.k. oHa KOMiuieMeHTapHa mPHK reHa Kr b napaJiJiejibHOM 
HanpaBJieHHH. 

30 3m6phohm jihhhh Oregon RC HHteuHpywT npenapaTaMH nxPHK b o6/iacTb 

n-ia3Wbi 3a,nHero nojiioca Ha ctbjihh chhuhtha h hhkv6hpvk)T noji boaoh npn 25°C b 
TeneHne 18-24 nacoB. 3aTeM totobht npenapa™ KyrHKyjibi h Ha6jno/iaioT pa3BHTHe 

CerMeHTOB J1HHHHOK XlOU ({)a3OB0-K0HTpaCTHI>IM MHKpOCKOnOM , 
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06Hapy)KeHO pa3BHTHe jihhhhok HMewmnx xapaKTepHUH Kr-4>eH0THn. B 

KOHTpOJlbHUX 3KCnepHMeHTaX, nOCJie HHbeKUHH PHK, CHHTe3HpOBaHHOH Ha 

npoTHBonojioJKHOH uenH toh ace kohctpvkiihh c noMombio SP6 PHK nojiHMepa3bi, 

Ha6jlK)iiaiOT TOJIbKO pa3BHTHe HOpMaJlbHblX JIHHHHOK. 

5 Onr. 4 npeacTaRJiaer HopMaJibHyw JiHHHHKy (a), a TaioKe HBe jihhhhkh, 

nojiyneHHwe nocjie HHbejcu.HH npenapaTa Kr-par (6, b). riocJieaHHe hmciot aejieuHH 
TopaKaJibHux cerMeHTOB h ojmoro hjih Tpex 6piouiHbix cerMeHTOB h 3KTonHHecKH 
pa3BHToe AbixaJiiue b nepeiweH nacTH TeJia jihhhhkh, hto xapaicrepHO wist (jjeHorana Kr. 
HacroTa noHBiieHKn <j>eHOKonHH Kr nocjie HHbeKUHH PHK Kr-par npHMepHO 
10 cooTBCTCTByeT TaKOBOH nocjie HHbeKUHH cooTBeTCTByiomeH acPHK [U.B. Rosenberg, A. 
Preiss, E. Seifert, H. Jackie, D.C. Knippe, Nature, 1985, vol. 313, p. 703]. IIoKasaHO, hto b 
MHoroKJieTOTOOM opraHH3Me, B03^eHCTByH nKPHK Ha SKcnpeccmo KJnoneBoro reHa 
^H(})4)epeHUHpoBKH, noJiynaiOT HanpaBJieHHoe H3MeHeHHe reHerHHecKHX cbohctb 
opraHH3Ma. 

15 TaxHM o6pa30M, o6Hapy»eHO bjihahhc 3epKaJibHbrx HHBepcHH Hyitn eoTun hltx . 

nocjie^OBaTejibHocreH, tcm hjih hhhm nyreM BBeaeHHbix b opraHH3M, Ha ero (JjeHoran. 
OcHOBHoe npeHMymecTBo npejyiaraeMoro cnoco6a coctoht b tom, hto 3epKajibHbie 
nocjiezioBaTejibHOCTH cnoco6Hbi o6ecneHHTb CHirra nicPHK h PHK-HHTep(j)epeHUHK>, ho, 
oyiiyHH reTepoJiorHHHbiMH nocjieaoBaTejibHocTJiMH, He Moryr CHHTe3HpoBaTb 

20 cooTBeTCTBywiuyio mPHK. Ilo3TOMy npH HcnoJib30BaHHH 3Toro noaxoaa 
("najiHHjjpoMHbiH noaxo/f), b otjihhhc ot TpanHiinoHHoro cnocoSa, Hcnojib3yeuiero 
acPHK ("aHTHCMbicjiOBOH noaxo/f), MoaceT npoH30HTH peBepcHH h HanaTbCH chhtc3 
uenH mPHK. 

M3o6peTeHHeM rrpe/vioaceH o6iuhh noiixo^ k H3MeHeHHK> reHeTHnecKHx cbohctb 

25 OpraHH3Ma, OCHOBaHHblH Ha 6HOJIOrHHeCKHX CBOHCTBaX 3epKaJIbHbIX HHBepCHH 

hvkj] eoTHiiHbrx nocjie^aoBaTejibHOcrreH h peajiH3yK>mHHCfl b PHK-HHTep4)epemiHH, 
npHBOzwmeH k reH-cneu.H(}>HHecKOMy caHJieHCHHry. npeaJiaraeMbiH cnoco6, OCHOBaHHblH 

Ha o6h apV)KeHHOH BblCOKOH H H36HpaTeJIbHOH 6HOJIOrHHeCKOH aKTHBHOCTH TpaHCKpHIITOB 
C 3epKaJlbHbIX HHBepCHH HVKJieOTHOTblX nOCJieflOBaTeJIbHOCTeH, npHBOilHT K H3MeHeHHK) 

30 $eHOTHna h MoaceT 6biTb Hcnojib30BaH m* uenew reHOTepanHH b MennuHHe, a Tarace b 
cenbCKOM X03HHCTBC h b npoMbiin/ieHHOH 6HOTexHOJiorHH juw reH-cneim4>HHecKoro 
canneHCHHra Tex reHOB, 3Kcnpeccpw KOTopwx cnoco6cTByeT pa3BHTHK) Tex hjih HHbix 
3a6oneBaHHH hjih HapyuiaeT npouecc Hapa6oTKH Heo6xo,aHMoro npo^yicra. 
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tfOPMYJIA H30EPETEHJW 
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Cnoco6 H3M6H6HKX reHeTHHecicHX cbohctb opraHH3Ma nyreM PHK- 
HHTep(J)epeHUHH, npHBOnameii k reH-cneuH({>HHecKOMY canjieHCHHry Bbi6paHHoro reHa c 
5 noMouifaio MOJieKyji PHK, cHHTe3HpoBaHHbix in vitro, oTJiHHaiouiHHCfl tcm, hto 
Hcnojib3yiOT MOJiexynM PHK, KOMiuieMemrapHLie b napanjiejitHOM h an p aBJi chhh (iikPHK) 
mPHK Bw6paHHoro reHa, npH stom dkPHK CHHTe3HpyK>T in vivo hjih in vitro Ha 
HCKyccTBeHHofi nocneflOBaTeJibHOCTH ZIHK, HMeiomen 3epKaj]bHO-CHMMeTpHHHyK) 
nocjiejiOBaTeJibHOCTb HyiuieoTHZiOB (3epKajibHas HHBepcmi) no othoiuchhio k 
10 nocJieflOBaieJibHOCTH HyKJieonmoB reHa. 
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OCb CHMM6TPMH 



MCKyccTBeHHan nocnefloeaTenbHocn. 

f 5'ACAGT...TAC...ACGCG 3" 
3TGTCA...ATG...TGCGC 5' 



reH 



5\..GCGCA...CAT...TGACA... 3' 
3'...CGCGT...GTA...ACTGT... 5' + 




parlon, 95 bp 
ACAGU...UAC...ACGCG 



m PHK, 2.4 kb 



5' 



+ 3' 



B 



I C D A B E 
MUM 



Pi 



A 

Lon 



<t>v\r. 1 
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OCb CMMMerpHH 



ncKyccTBeHHafl noaiefloeaTeribHOCTb 

+ 5'TTTTA...TAC...AGTCG 3' 
3'AAMT...ATG...TCAGC 5" 



reH 



5\..GCTGA...CAT...ATTTT... 3' 
3'...CGACT...GTA...TAAAA... 5' + 




Kr-par, 160 bp 
UUUUA...UAC...AGUCG 



mPHK, 2.5 kb 



5" 



AAAAT...AUG...TCAGC 



4>nr. 3 
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